Metal binding to brain-specific metallothionein-3 studied by electrospray ionization mass spectrometry.
Metallothionein-3 (MT-3) is a brain-specific isoform of metallothioneins, which is down-regulated in Alzheimer's disease (AD), inhibits the growth of neurons in vitro, and differs from common MTs also in gene regulation. To elucidate the differences in structure and function between MT-3 and common MTs, Zn2+ and Cd2+ binding to MT-3 and MT-1 were studied using electrospray ionization time of flight mass spectrometry (ESI TOF MS) at pH values between 7.5 and 2.7. The metal binding properties of MT-3 differ considerably from those of MT-1. After reconstitution with a metal excess, metallated MT-3 exists as a mixture of Zn7MT-3 (or Cd7MT-3, respectively) and several metalloforms with stoichiometries below and above seven. In contrast, MT-1 exists as a single Zn7MT-1 (or Cd7MT-1). Lowering of pH leads to a stepwise release of metals from metallated MT-3, first from extra sites, then from the 3-metal cluster and finally from the 4-metal cluster. At acidic pH values the 4-metal cluster of MT-3 is slightly more stable than that of MT-1. The results demonstrate higher structural plasticity, dynamics and metal binding capacity of MT-3 than of MT-1, which makes MT-3 suitable as a zinc buffer-transfer molecule in zinc-enriched neurons functioning at conditions of fluctuating zinc concentrations.